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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image-forming coloring composition 
which has a good hue and can form images having high fastness under various use 
conditions and environmental conditions, an inkjet recording ink and an inkjet 
recording method, a heat-sensitive recording material, a color toner, and a color 
filter. 

SOLUTION: The image-forming coloring composition comprises an azo dye having 
an aromatic nitrogen-containing 6-membered heterocycle as the coupling 
component and the inkjet recording ink and the inkjet recording method use this 
composition. The heat-sensitive recording material, the color toner, and the color 



filter are formed of this composition. 
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*s»*lv\ amaco^jtcti, ^>^*i£aa^a* 
fts 0 Miary — /^^v^^=/^t ^ yacDW- 
7 x y ^->^;^^/v7 ; s^^tiSo 

[0 0 4 3] 7^^r/VRtf7 y -^/W*-^7 ^/S 
30 f iS?:tt67;^;v&i;7 !i 

H\ ^SlK^ft^ 1 — 1 2^W^7;;fi^i 

^/^^/V7^ y£0>ffltctt« y * >XA>&~A'T $ y 

xKn/v-r ^ yaa^*ft5o 
[0044] r t y — /wfctfls^s^ai- 
40 ti, asissrW-rsT/^^/K 7y-ywsigft 
si«iftw7/v*/K r y -yv&va*af L ^a* 5 '& 

>ftytta*tta«^*ft5o r/u*^. ry 

[0 0 4 5] T/l-^r/^ it^T y — /^^/V^^/^a^^J 
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[0 0 4 6] */u-7t^A-SI-I;*. M&gSr^rrs* 

[0 0 4 7] ^ISKK^T. ^K&^L^Tv'Sm 

tt^^ y hOB&S5£Sa pft^o. 2 0«_hCD®^« 
5H4SSr*1- 0 ZifiapI^O. 3 0-1. o^®^- 

tt^-Ct, ^*&2-l 2 07">;vS, 

t6-18 COT y — Si!ti£ 1-12^ 

— 1 2 07/^/^/^^S, K*SS6 — 1 8<7> 

[0 0 4 8] Rl, R2, R5, r6«, —JR* ( 1 ) 

sg/te^s. mmmm, 7^s, r/u^*^ 

& tt3R9IX, 7V;wi, 7/^^157 'J 
fc»*Uf\, Z2f3 x TkSMK^ 3r§i£S£ 

^-t^ss, t o y>>>gt trusses*, f^^va, 

[0 0 4 9] (2) T-|JiWbfc#S»±J£l-S*S 

SEilJftiSfcU-Ctt. (1) -Clft«Lfc« 



75 

[0050] :ct\ e&SziKBiSLT. *W*flg 

^Xff-r««IS«)«»S:«*ttl-B&i"5fc»l-l 9 3 5 
^tCL. P. Hammett lC«t 9««S$^fcftftflO"CfcS36S, 

0Sx.fi, J. A. DeanH, flange's Handbook of Chemis 
try J % \ 1 9 7 9^ (McGraw-Hill) Rfc^ 

(Dm®} J#fJ> 12 2-§\ 96-1 0 31, 1 9 7 9? 
(*#*) ^f¥Lv\> ft, **W^*5^r#«»*Sr^> 

<hf*^5*-c-t>fti\> *»Wi*>-ttS; (D *5«t 
(2) O'H-fi, ^^>m^#X\Z%:\<^mh<a'£iri 

[00 5 1 ]^yH**3E*apPO. 6 0J!U± 

7r*^/l-s N, . /^a 

[0 0 5 2] ^s/H*S£*ap«*o. 3 0K± 

yu) N /Noyyft7;^^ri/S (09^«, F!)7pd^ 
^yu^-ar>» % Apyyft7!)^«yS (0Sx.fi, 

y-/US (09X«> 2, 4-^l>D7x^/K 
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17 



18 



^dd7x^h . &£xmmm wan 2 — 
2 — c^x^ ^*vy/i-) ^iif^^im^c a P 

[0 0 5 3] mllS-^ (1) T^^^T^t L 

(n) Gft »4U< ttzkSlJS^, ad^t^ T/i- 

7; KST*>5. *fc»*L<f±**lR J f : x 7^i, 
7^ KStfe5 0 

(^) Ate. l< tttr9>^— /^ai, <<%9*/<-fl' 2( 

>O cn H3C „ 

I >=N Ft 3 



(-) BltJil^BZji, ^rix^n-CRl = . -CR2= 

[0054] ft, — «sc (1) T : ^$tvs^-e-^rc>iffs 



[0 0 5 5] iWrE-itt* (1) t-^^57/M©I 

[0 0 5 6] 
[^1] 



CN 



H-N. 



a-1 — <C 



N 



a-2 —4 



N 



a 



CbH, 



17 



CH3 



CH 3 



CH 3 



a-3 —i 



a-4 



a 



CH 3 
0C 9 H 17 



a-5 4 



N 



N0 2 



CH 3 



[0 0 5 7] 



1^2] 
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(11) 

19 20 



H 3 C CN 



1- \K_ / H 

N N=N-f >-N^ 



>=N R, 
H-N N 

R 2 





p 






a-6 




— ^^-CH, 




a-7 






-O-ch. 


a-8 




-Q-C.M,, 




a-9 


<n)C»H (7 0 




c«h„(0 


3-10 




oc^ 5 


-o 



[0 0 5 8] * * [*3] 

R ' ^ CN H3C CN 



W H 



Rz H-N s 

R3 





R, 




R> 




a-11 


+ 






-Q-SO*a. 


a-12 


+ 




Sp,K 




a-13 




-CO~" 


-Q-SO.K 


COOH 


sr-14 




-CO— 




COOH 


a-15 




-CO 


SMC 


COOH 

-0 



[0 0 5 9] 



[354] 
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"a 


R« 


a-16 


-co 


-co 




Ob 


a-17 . 


-CO. 


-S0 2 CH t 


CH, 




a-18 


-CO 


-COCHg 


C,H„<t) 


C,H„(0 


a-19 




-co 




-o 


a-20 


-ccr 


-SO,CH, 




C,H„(0 



[0060] **[^5] 

R, H-N^ 

R4 



°- 21 -co 




CH 3 
CH, 








-P-CH, 




-23 -<XX 








-24 -CO 


^0 




-0 


a-25 ^mXX^ 


(rt)C a H t p 
N^O 1 OC r H,t<D 


-0~C.hu 


C e H 17 (0 



[0 0 6 1] 
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(13) 

23 24 



FU 


Jfe*4 


R, 


R* 






a-26 








CH, 


a-27 


COOH 


COOH 


CH, 




a-28 


COOH 

(6.6-nrix) COOH 


COOH 

(5,6-nix) COOH 


CHa 




a-29 


(5.6-mlx) 


COOH 

(5,6-nf«) C0CH 




CH^ 



[0062] **[«c7] 

R < A R 



**4 




R 2 




R« 


R5 


R. 


R, 




a-30 


CH, 


CN 




H 


CONH 2 


S0 2 CH 2 


OC^H l7 

-O 




a-31 


+ 


Br 




COOEt 


H 




C,H 17 (0 


COCH, 


a-32 




SO.CH, 


NHCHg 
N-< 

N-< 

NHCHa 


CONH, 


H 




-Q-CH3 


co-j — 


a- 33 


+ 


CN 


NC 


H 


H 


-txx 


-£> 


SO,CH 3 



{0 0 6 3] 



[1*8] 
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a-34 



a-35 



(14) 

25 26 



R* M-N 



£tt R, R* ?a 5< ^ 5« 5l 



ci Ch, 

CjHj C2H5 



Q»Hs 



a-36 -f" CN CH 3 CN H ^fcj-^ 

CaHs 



C*H 5 



0064] **[^9] 

Fh CN 



>=N Rg 



R, R* R? R. 



b-1 CH 3 CH 3 CN H — Q-CaH 1? — ^^-c,h 17 



b-2 CH 3 CHa CN 



b-3 CH, CHj CONH 2 H — ^}-Q*»» — 0~ CH3 



CH, CH3 H H — y3^ c ^ — ^3~ CHg 

CH* CHa 

b-5 CH, H CN H — ^^-scyta — 



S0t»Na 



0 0 6 5] 



[«io] 
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(15) 

27 28 
Ri CN 



>=n n, 

Re 















R. 


b-6 


CH 3 


CH S 


H 


^;o 






b-7 


CH 3 


CH 3 


H 


-to 


-0-cH, 

CM, 




b-8 


CH 3 


H 


H 


SO,CH 3 







[0066] * * [$H] 



V-1 W " 



Rs Ra 



a, 



)=N Rs 
H-N v 

R* 



&8 


R< 


R 2 


Ra 








c-1 


— SCH 3 


CH 3 


CN 


H 


OgHnft) 




c-2 


-O 


H 




H 




-Q-8Q.K 


c-3 


_ s so * K 


CH a 


H 


-<XJ 


— ^3-80,* 


-0~ scy< 


c-4 


-CH, 


CH 3 


H 




c«, 


-Q-CH, r 


c-5 


-o 


H 


H 


-COr^-p" 

C.Hi7<9 




C,H„W 



[0 0 6 7] 



l$12l 
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(16) 

29 30 
H-N 

V 



d-1 Me CH S CN H — ^-so* 



d-4 



d-2 Me CH, CN H -^LJ-CH, -^/" C ^ 




-0-< 



CH, CHa 



*- 3 m 6 h h -Cu -$j>-«* -<$j>- ch 

Ph CH] CONH t H — O^^ 7 — O" 06 " 17 



d-5 Ph CH, H o v v ~(L)>-OC^) -"O-CK, 



[0068] * * 1*13] 

R 2 R 3 



ft 

5 



"A, 



ifeft R, R, 



e-1 5-CI CH, CONH 2 H C,H l7 (t) C B H„(t) 

e-2 5,6-diCl H H ~~CX^ ""O^ 0 *" 17 ^0~ CsH,t 

ch, 

e-3 5.6-diCl CH a H "^n-O - ^3~' GH) COCH, 

CH, 



5-CH, H CN 



CH» 



CH a V. 

e-5 5-N0 2 CH, H SOjCH, —^3 ^ 

CH 3 



[0 0 6 9] 



40 [S141 
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R 2 





R, 


R* 




R+ 




-to 


CHj, SO»K 
CK, 




SOjK 

Ob 


f-2 




CH, 




f-3 


-co 


CH 3 

— ^^-SOaK 
CH a 


-to 


CH. 


f-4 


-co 


CH 3 S0 3 K 
CH 3 SO3K 


-co 


CKi SO3K 
CH3 SO,K 


f-5 








-0~ w 



[00701 »TK-i»* (1) -ejisnsr'/ftso * [0 0 7 1] 

1 ) : 8fc» ( a - 1 ) <7?3-$ * 



(2) 




(a-1) 



[0 0 7 2] <<$fflfc (a-1 a) ©M>5-7?y L, iEffiSE^ h U ^7^3. 36 g (48. 7mmol) £:10#WT*#fiJ 

- 3 -tert-:7*?vt— 4-v'7/^y-A' (1) 8g SsJmLfc. *©**10#M«#SU i^T 1 !)^ 

(48.7maol) % WtttlSnl. *50Bl«rrt»5£-C«fls so (2)21. 3 g (40. 6mmol) KW»T b !> £ ^50 g , DMF (-^ 
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fMM7; K) 50ml, ft&:n^50mlSriP;LTSt# 

T> f =:^Ai6S:io^W|-eJDx.fco ^T^*Att«ftl 

SbkiRje*«:*«>**30»«l*Lfc«, ^fPft^ 
7K300ml$rJDx., WUlLfc!fe» (a -la) fcJMULfc. JR 
fi24.2g, IR^85% 0 

<Sfeft (a-1) 0*jft>^(a-la)14.Og(2Omol) 
^ ^f!) /Wt#J(3)4. 4g (26mmol) . «»*y 1>A2. : 



*8g, DMAcSOmlSriOx., lOOtTl^PaWDSftfil^ tfc e S 

Wtti L fclfe» ( a -1) SrilSiJ L fc 0 * T 

th^hy A'-CWSft Ufc 0 lRfil6. 7 g , iR^80% e 1 
max= 545nm (DMF^?&) m/z (posi) =834 



[0 0 7 31 
[0 0 7 4] 
[ftll] 



H 3 C 



CN 



(b-la) 



ONHS0 4 



[#*«2] : Sfc** (b- 1) <D&f& 



(b-1b) 
CH 3 

H 




AcOH/EtCOOH 



mm*. =5- ;u/DMF/AcONa 



H 3 C 



C CN 

K H 



H 3 C CN 




N 

H-N 



H 



N 



fef£(b-1) 



[0 0 7 5]ft^« (b-la) lg^St/^D^ *b- 1 a O^T/fRSr^HaTU iBT**T^ £b 

T»«U Sfe^N- (b-l) *7 5 0mg#fc. ^ 5 
7. 7%, ^max= 5 4 5 n m 0 
[0 0 7 6] tefijt«3] : ftft (b-6) <D&f& 
[0 0 7 7] 

Hbi 2] 

(b-Sb) 
CH 3 



y«=2/3 (v/v) 3. SmlCM^ 

if\ ot[:MU rco^ftJKtcr: hD^/U« (4 1 
%<&#«0 2. 2 1 g ^JDxifco S*««r 1 s 
JJWUfc. (b-lb) 1. 05g^ 

f/^;^T 5Kl4ml, S8xf;V6m 1 <D}&&& 



H a C CN 
(b-6a) 

HgC CN 



ONHSO* 



AcOH/EtCOOH 



(b-6c) 



[0 0 7 8] ( b - 6 a ) 1 g S:ft»/^n fc 0 *- 

>»=2/3 (v/v) 3. 8mll:»*i 



50 



it, OtCftiPt, Z<D#mmz~ h u S//H«BI (4 1 
2. 2lg^l:Mfc e RJfc*«r 1 "MB 
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«#Lfc. fc*%> (b-6b) 1. Og^f 

/UfcjU&T ^ Kl 5ml, SRxf;l/5m 1 Og-frfiBat 

^tcftas-frfc. ^<oit&%) (b-6b) (ommm^z 

£&a<Dik&9* (b-6a) (Oi/T \ZffiT 

^!)^56 0mg, 2-^o^y/f7y-/U (b 
-6 c) 1. 3g*DX., 1 1 OtT'l^gJS^t^ 

^^7A^Dvb^77>f-(:tfSKU SfeJPI- (b 
-6) S:7 0 0mg#fc o I&sp 5 8 . 6%, Amax=5 
5 0 n m D 

[0 0 7 9] (1) , (2) , (AZ-1) N (AZ-2)"C 

offllt ITU ®fiL ^c^7-H«Sr^i-«>fc* 

JRflEE«M«sk «^Jfcfr5t*^SE»tflsK 
CCDft £<7>@{*:«»SS^LCD, PDP^x >f *7U-X* 

[0 0 8 0] -«s:^;(AZ-2)^c^ov^T5S : §S*fc^*^ 
asg&*£^o£#B&S<Z>09£ Lttt-»a(l)KS 

[0 0 8 1] *$B9JKJ:oT£»$Jh,S2H£&#«>5 

*»Wt?tt. ^aakW^tWl* (ab initio M0&) <D 
ft\ JRJH«fcJBV*&ftSB3LYPife O0B£iHB8»8O 

B3LYP«6ttllt« i^^— M"-7* 

ffiSr^^y s> K<bLfc*jfe"C^^ y * Kifc&fcivb 
tt» #J;tti*IIk Gaussian*±<7>:/n ^9 J*/<y>T— *?V 
~7 hTfc5Gaussian98fcJBl*TttJM-* £ £ *S"C# So 



a. 1 9 8 . rg^<k* • 5H^«l» 
&ap^j 1 9 9 i*mm , fcmmw 

©utsu yens* 1 9 9 9^mm isxz*. Tim ciar 

^-ff-^^D^^A^Iftj (ASf, 1 9 8 8¥»tr) . 

[0 0 8 2] *fSM^^k^*3"Cfe5d s W-*^oV^-Ctt 

4 *JjlA/*r % * h y — (Journal of Physical. Chemist 

ry) A, 2001^|gm214-<— i? (*H{t^) . 

^tt, B3LYPStCj: 19 6 - 3 lG*££>Si£illi££ffiV^T§i- 

it/SjSil* (0»J;iff6-31G*, 3-21G) & LT{nj£^ 
536^±oTH-*0»ft36S«#-r5*. *»W-CttB3LY 
20 PS: (ffiSiUHSffi) ^*5V^T6-31G*W± (#J*Lf;f6-31G 
* N 6-31+G*. 6-31G** s ^fct^6-311G*) <DMJg.%MWt& ffl 
l^fc^t, »fettfcfi:ft:«iS02aa^l-2-3-436S, 45° ft 
^L135° , ±f9»4L<«60° ftV>Ul20° - 

rt^^ttSLfc 0 -Tft^^r02®^^ii:^^av^^^ 

r*fe^> 0 s/c. rcr>2ffi^^ii:^t-j6v^5if5gfea^Hij 

ift5ilt^Lfc 0 

[0 0 8 3] *^<b*tWtt, *iftt?tt, y-^^x- 

v a y stithy a y-cfcttll-et 5 J: 5 ci 5 , it¥ 

•9, ttSft^W^I^^HbbTff^i-S^fcfe 

^tt5o H«ft«t»*.ttH(«FffoTt>J:v\ «Tt-* 
40 #ft4«tllW!t5. (AZ-l) fc»V^T3fe*ft*t 

fc2SAtt, JWT^-^v^T^^^rt^: ^ # : (ft) x^-To 

«T-CREF1*5 J:t5REF2ttJt«<7>fc«)ff* Lfc*^0J«^ 

{k^T'foSo WTC0tfS^^V^-rnt*SGaussian 
tt^D^^^^y^^^fflV^, B3LYPffit-J: 9 6-3 

r.*ve>tcRSSix5fc^T*ttftt\ 
[0 0 8 4] 
[ftl3] 
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REF2 



[0 0 8 8] — j»Si(AZ-l), (kZ-2)X*m£tlZ>T^m+ 
(1) , (2) ^»*ftT^t5^^^ 

[0 0 8 9] *»Hfc:JBV*6 7 N, N-^p* 

f/^MT-; K*« (WTDMF»«tV^5) ^»3t 
KlRftj»iCi3»t5 5 0 0 nmi»b 5 8 0 nmtC^g^P^lIX 
*FrtO**R3feftb fc> 3 8 0nm^5>4 5 0 nmi:S 
5»jR»rtO**»*«a iO»*«lta/b*0. 4 

*»-efciwi3as»*uv\ *w««^j3v^T«:, Kite 

5c i-fcfc>-fe, J IS Z 8 1 2 0-8 6 0)tlli^Sp« 

:fc£^fltft*0. 8 — 1. OOffiiW 
ur»*KJRft*Sc:*«>, *»fc»*aiR*lft<O5 0 0 
nmfrb 5 8 0 n m^S5©lR«frt^*^»3tS b t, 
380nm-450 n mtlSSRf rt©t*8*t a 

* © it a / b £ t o r st * a it t -r * . 




(17.9) 



Me 



[0090] HI. B2lt DMFSrfflV>TaOSLfc^ 
^fc-5o 1 1 *^5!ft^ftD 1 0 iikeft^ftR E F 

D 1 3 fcJt<Rft**REF 2<D*R$5L*^t h/MZ>JttfcS: 
^-f 0 *A*#fl*£* D1 0:5 2 0 0 0,D13: 
48000, REFl : 34000, REF2 : 400 
OOtfcofco B»K «WttK*« (Ab s) Sr. *fc 

SK<7>^3tRiRft*tt, 5 0 0 nm^E>5 8 0 nml:t5lt 
40 5**«*«b*l. 0 (0. 8-1. o-cfcfUJJ; 

^^5J:5^DMF"C*RLTSI^$ixT*30. r 
C0£#tf>3 8 0 nm— 4 5 0 n mtC&tf £>**K3fcgE a 

[0 0 9 1 ] w <DWl%§L\£ a / b (DUtfi 1 *iO*?8W 

bO|#0. 35*it?fc5^i*i9»Sl'<, 0. 
so [0 0 9 2] M^yxyHBiffl>fy?) -f^i^ 
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t ttfi, «;ttf* «»»Jt«l (affiftl) > afeRJt 
#J, SLftScffiffl. «»EJlffl, BS*a. 

[0 0 9 3] tt«B6Jh#JJ4>f ^ S** 5/ hB»#*fcJB 
-Y ^ 6 - 4: J: 5 1** 9 «:B8Jt-r5 g iftT* 

Ja- /K ^*^^y=— 2-^^-1, 3- 
/n/Ny^-zK 1, 2, 6 — ^^rU^ b y A\ 

7tfi/>^j3-/n!i#, ^y-fey^, hy^^n 

^y Z3— /we-/ ^^/v (Xttxf^) ^— ■ 7VK 
-b°n y KVs N-^^/^-2 -fn y K>\ 1, 3- 

i^^^/u-2 — f;^/^^;y, N-^^/^^y 
tJ:v\ cixboftjSBSitSiJti^^^^^l 0-5 0S 

[0 0 9 4] SSffiit^Jf*, 'f^^xy bffl^>^£r 
TVK 1, 2 -^tVv/t- ;U§07^= J -;i/S^7 

y /^ss^- h y ? ^ tw yftMi^^/xt 

[0 0 9 5] ***Mtf«4* HfgW{£fftt£ft-b£-£ 



44 

5S«tttffl*ti^o ^URiRfflt LTtt4*BIBB5 8 

- 1 8 5 6 7 7 #4fc*L 1^6 1 -1 9 0 5 3 7 #^«R. 

2- 7 8 2 1^5- 1 9 7 0 7 5 -S§-4*«, 

1^9 - 3 4 0 5 7.*^*«t|^IEtt*.tbfc'<^y h y 
-/UJIMfrfi*, WBHBS4 6-2 7 8 4-&^ff, ^5 

- 1 9 4 4 8 3*4**L *S4#WSg3 2 1 4 4 6 3#W 

8-3 0 4 9 2 ^?R, |*]56-21 141 #4*$B, » 
1 0-8 8 1 0 6 ^r&mm^m £ *htd&$LW&ik 
io #§i¥4 - 2 9 8 5 0 3-5§-<&$ft, 1^ 8 - 5 3 4 2 

7 -5§^$R, 1^8-2 3 9 3 6 8 R10-182 
6 2 1 ^£t«U HS¥8- 5 0 1 2 9 1 ^®^{CfStt 

^tufc h y Ti/isTkik&m. v-?—?-?** 

-No. 2 4 2 3 g^cE^Sttfcfl:^*^^/^^ 
[0 0 9 6] afeBS±ffltt, ■«(D«#ttSrlRl±**5 

19 *fr«j»cB:y if-^y^^n-i^-No. 176 
4 3 (D^VII^ I L J I^N o . 15162, B 
No. 18716^)6 5 0 M^ffll, I^N o . 3 6 5 4 4 
(D5 2 7I, |^!No. 3 0 7 1 0 5^)8 7 21, PIN 
so o. 1 5 1 6 2^\m£fttc¥fn\cmm£frtcik&^ 
62-215272 12 7 H~ 1371 

[0 0 9 7] K®^J<h LTte^t KoftKt h y 

i, 2-^vX-Y yfr/y 3-^-V^<t^C0i& 
^^^tf^tl5 e ^ixfett^^^'f'KO- 0 2 — 1. 0 
0 «*%«JS-r 
40 [ 0 0 9 8 ] p Hpfi^J t LTtt, +fP«l 
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